A transforming growth factor beta (TGF-beta) receptor from human placenta exhibits a greater affinity for TGF-beta 2 than for TGF-beta 1.
Affinity-labeling techniques have been used to identify three types of high-affinity receptors for transforming growth factor beta (TGF-beta) on the surface of many cells in culture. Here we demonstrate that membrane preparations from tissue sources may also be used as an alternative system for studying the binding properties of TGF-beta receptors. Using a chemical cross-linking technique with 125I-TGF-beta 1 and 125I-TGF-beta 2 and bis(sulfosuccinimidyl)suberate (BS3), we have identified and characterized two high-affinity binding components in membrane preparations derived from human term placenta. The larger species, which migrates as a diffuse band of molecular mass 250-350 kDa on sodium dodecyl sulfate-polyacrylamide electrophoresis gels, is characteristic of the TGF-beta receptor type III, a proteoglycan containing glycosaminoglycan (GAG) chains of chondroitin and heparan sulfate. The smaller species of molecular mass 140 kDa was identified as the core glycoprotein of this type III receptor by using the techniques of enzymatic deglycosylation and peptide mapping. Competition experiments, using 125I-TGF-beta 1 or 125I-TGF-beta 2 and varying amounts of competing unlabeled TGF-beta 1 or TGF-beta 2, revealed that both the placental type III proteoglycan and its core glycoprotein belong to a novel class of type III receptors that exhibit a greater affinity for TGF-beta 2 than for TGF-beta 1. This preferential binding of TGF-beta 2 to placental type III receptors suggests differential roles for TGF-beta 2 and TGF-beta 1 in placental function.